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Results of researches: receiving wide fraction of hydrocarbons on this catalyst is 
fixed, high selectivity ~ 77,5 % of C1-C4 hydrocarbons by producing in a stationary layer of 
catalytic system is established, high selectivity ~ 87 % of C5-12 hydrocarbons by producing 
in the conditions of AnCVB on the 15th minute of work of installation is revealed. 
It has been established that the fixed bed catalyst system showed a low rate of 
reaction per unit weight of the catalyst and high selectivity to the formation of light 
hydrocarbons, whereas vibrating layer showed the reaction rate per unit mass of catalyst 
higher at 103-106 times, and decrease of the catalyst consumption almost 105 times. 
The carried-out preliminary researches showed advantages of particles of an aerosol 
of the СA-С catalyst over its motionless layer.  
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The development of fundamentally new methods of technological processes 
implementation is a top priority for modern chemical technology. One of the directions is 
hydrocarbon feedstocks cracking in molten media that allows to intensify processes of mass 
and heat transfer [1]. In the complex studying of this process seems necessary to study its 
main technological parameters, including the hydrodynamic characteristics of gas-liquid 
system in the reactor. Due to the complexity of laboratory experiments on hydrocarbons 
cracking in the melt and the practical impossibility to obtain direct results on the 
hydrodynamic conditions in the reactor it has become necessary to use physical modeling 
with subsequent processing the obtained data in relation to developed process that is an 
effective tool in solution of similar problems of chemical technology [2].  
The purpose of the study is to develop methodology for determining the contact time 
and the interface area for the process of hydrocarbons decomposition in molten media by 
physical modeling on the objects which are similar in physic-chemical characteristics. For 
the developed process the most significant objectives of the research are: to check 
experimentally the possibility of using the available in literature calculation formulas and 
choose the most suitable in relation to the investigated process; to define a specific 
hydrodynamic conditions and the basic regularities in the sparging zone.  
At different velocities of the gas phase through the liquid there are different 
hydrodynamic modes are observed: bubbling, foaming, inkjet [3]. The simplest and most 
investigated sparging mode is bubbling [4]. Therefore for study the hydrodynamics of 
Секція 1: Технологія органічних речовин та палива 
15 
hydrocarbons cracking in the melt were chosen formulas for calculating the characteristics 
of this mode. 
The three main parameters for the calculation of contact time and interfacial area are 
diameter of the gas bubble (db), its rate of ascent (w) and gas content (φ). The calculation of 
these parameters is recommended to carry out with the following formulas (1-3) [2-5]: 
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wherein  d0  – hole diameter, which forms a bubble, m; σ – surface tension of the melt, 
N/m2; ∆ρ – density difference between the liquid and gas phases, kg/m3; 
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Froude number; wg – specified gas velocity in the reactor. 
 
As a result of experimental investigations the following boundaries of hydrodynamic 
modes are determined: at wb ≤ 0.2 – 0.3 m/s there is bubbling mode, at  0.3 < wb < 0.5 m/s – 
foaming, at wb > 0.5 m/s – inkjet.  
Accordingly to the obtained experimental data the φ = f(wb) dependence is described (fig.1). 
The resulting non-linear dependence of gas content vs. specified gas velocity, 
probably, can be explained with a change in the volume of rising bubbles through the 
sparging layer. This occurs mainly due to the reduction of the hydrostatic pressure of the 
liquid column. Using this dependence it is possible to easily establish a relation between the 
volume rate of the gas phase and the interfacial surface area. 
To achieve the maximum interfacial area, it is recommended to carry out the cracking 
of hydrocarbons in the melts in the foam mode [5] at the gas phase velocity of 0.3 - 0.5 m/s. 
At bubbling and partially foaming mode the contact time of the gas phase with liquid 
layer is essentially independent of the gas phase volumetric rate. On this basis, the 
hydrocarbon feedstock residence time in the melt can be controlled mainly by changing the 
molten medium bed height.  
 
 
Figure 1. Gas content φ vs. specified gas velocity wb (d0 = 4 mm, D = 32 mm, h = 
300mm, system of carbon tetrachloride-air). 
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In laboratory experiments on the cracking of hydrocarbons in melts at the bubble 
mode of sparging (the specified gas velocity no more than 0.2 - 0.3 m/s), the contact time 
may vary from 0.1 to 0.5 s and a specific interfacial area from 50 to 1800 m2/m3. 
As a result of conducted experimental investigation, the essential positions in the 
calculation technique of contact time and interface area for the hydrocarbon feedstocks 
cracking in molten media are defined. The boundaries of hydrodynamic modes of sparging 
are determined. The experimental data are consistent with the available literature 
information. 
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Топлива, смазки, жиры и масла, полимеры, фармпрепараты и др. должны быть 
защищенными от окислительных процессов для обеспечения сохранности 
эксплуатационных показателей качества и безопасности. На сегодняшний день 
наиболее эффективными остаются вещества фенольной природы с высокой 
антиоксидантной активностью. Фенольные антиоксиданты – производные фенола, в 
молекулах которых содержатся дополнительные структурные фрагменты, придающие 
фенолу новые свойства, при этом сам гидроксибензол антиоксидантом не является. 
Особый интерес вызывают полифункциональные соединения как, потенциально, 
более активные антиоксиданты (АО), для которых может иметь место 
внутримолекулярный синергизм. Перспективными и недостаточно изученными 
ингибиторами окисления являются производные фенилендиаминов, структурная 
модификация которых может привести к получению более эффективных и 
малотоксичных АО.  
Целью данного исследования стало углубление теоретических представлений об 
антиоксидантном действии бензилзамещенных фенилендиаминов, изучение взаимосвязи 
их химического и электронного строения с антиоксидантными свойствами.  
Изучалась антиоксидантная активность следующих производных: N,N-
бензилзамещенных-фенилендиаминов (таблица) в процессе инициированного 
окисления этилбензола (ЭТБ) газоволюмометрическим и хемилюминесцентным 
методами. Инициатор окисления – азо-бисизобутиронитрил (АИБН), активатор 
хемилюминесценции (ХЛ) – дибромантрацен (ДБА). Квантовохимические расчеты 
прочностей связей N–H и О–Н в молекулах фенилендиаминов проведены 
полуэмперическим методом АМ1 в программном пакете МОРАС – 97. 
Установлено, что все изученные вещества в той или иной степени тормозят 
процесс окисления этилбензола, причем наблюдаются четко выраженные периоды 
